: Dynamics of DSS components determined experimentally. (A) Northern analysis showing the levels of RNAIII, and of the mRNAs encoding the transcriptional repressor of toxins Rot (rot) and α-hemolysin (hla) in RN6390, and the mutant (∆rot-RN6390, ∆rnaIII-RN6390) strains. Total RNAs were extracted hourly (h) at different times of growth. 5S rRNA was used as an internal loading control. The same crude extracts were run on various gels to perform the Northern blots. The experiments were reproduced at least three times from different samples with good reproducibility. (B) The growth curves were performed in TSB medium with RN6390 ( ) and the isogenic mutants ∆rnaIII-RN6390 ( ) and ∆rot-RN6390 ( ) strains. Figure S2 : Western blots of total as well as secreted protein extracts for hemolysin α (Hla) (A) and for the repressor of toxins Rot (B). Protein extracts were prepared from the wild type strain RN6390 and the isogenic mutant strain deleted of rnaIII gene (∆rnaIII-RN6390). The proteins were revealed by immunoblotting using polyclonal antibodies from either secreted protein extract (A) or from total protein cell extracts (B). For the preparation of the secreted protein extracts, the same quantity of cells were used for centrifugation and identical volume of each supernatant was loaded on the gel electrophoresis for coomassie blue staining. The yields of the exoproteins in RN6390 vary with the growth curve because their synthesis is dependent on the quorum sensing system while their levels significantly decrease in the mutant ∆rnaIII-RN6390 strain as compared to RN6390. For the total protein extracts, the quantity of the proteins was controlled and adjusted in each lane, and verified by coomassie blue staining. The proteins were extracted at different times of growth. Molecular weight markers were run in parallel. The bands corresponding to Rot protein have been quantified using the software SAFA [1] . Several proteins from the loading controls, which do not vary during growth, have were used to normalize the data. Note that Rot protein is barely detected in RN6390 strain but the experiments were carried out three times with good reproducibility. The dynamics of Simple Switches
Deterministic models
Similarly to the deterministic model described in the main text for the DSS, the rate equations describing a Simple TF Switch (a DSS structure missing its sRNA-target 1 and sRNA-target 2 interactions, as shown in Figure S3A ) take the form:
The rate equations describing a Simple sRNA Switch (a DSS structure lacking the transcription factor regulator, as shown in Figure S3B ) take the form:
where g m0 is the target basal transcription rate. In the simulation results presented below, g m0 = g m /10.
Stochastic models
Analogously to the deterministic analysis, the state of the Simple TF Switch can be described by the state vector (N S , N mT , N ST , N P T , N T 1 , N T 2 , N m1 , N m2 , N P 1 , N P 2 ). The master equation corresponding to the mathematical model of the Simple TF Switch, presented above (Eq. (S1)), describing the time dependence of the probability distribution P (N S , N mT , N ST , N P T , N T 1 , N T 2 , N m1 , N m2 , N P 1 , N P 2 ), takes the form:
The state of the Simple sRNA Switch can be described by the state vector (N S , N m1 , N m2 , N S1 , N S2 , N P 1 , N P 2 ). The master equation corresponding to the mathematical model presented above (Eq. (S2)) takes the form:
where, for convenience, if there is no change in the state of the variables within the distribution, they are marked by a dot ('·'). We used the Gillespie algorithm [5] , as in the main text, to generates 'paths' of the stochastic process.
Comparing a DSS and Simple Switches
Here we will discuss the differences between a DSS and Simple Switches in terms of leakage, target coordination, and response to transient signals.
Leakage
The leakage level of a target is defined as the ratio between the steady state level under conditions in which the target is repressed and maximal possible level (achieved with no negative regulation) of its protein,
For a Simple TF Switch, the leakage of target gene 1 (when the sRNA is activated) is given by:
Similarly, the leakage of target gene 2, when the sRNA is not activated, is given by
For a Simple sRNA Switch, the leakage of target gene 1 is given by:
The leakage of target gene 2 is given by:
Therefore, in general, the leakage levels of Simple Switches are higher than that of the leakage of a DSS, as appears in Materials and Methods Section in the main text.
Target coordination
The rate equation describing the total target mRNA level in a Simple TF Switch, according to Eq. S1:
The rate equation describing the total (functional) target mRNA level in a Simple sRNA Switch, in case d Sm = d m , according to Eq. S2:
Total (functional) target mRNA level is thus independent of the regulators' level for both Simple Switches. Therefore, the two targets in the Simple Switches are inherently symmetrical in their individual incline and decline upon changes in external signal. This is opposed to the case of a DSS, as presented in the Materials and Methods Section in the main text.
